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b = 18.680 (4) A 
c = 13.737 (3) A 
P = 96.10 (3)° 
V = 2077.0 (7) A 3 
Z = 4 

Data collection 

Rigaku Saturn CCD area detector 
diffractometer 

Absorption correction: multi-scan 
{CrystalClear, Rigaku, 2008) 
r min = 0.922, r m „ = 0.947 



Mo Ka radiation 
H = 0.46 mm -1 
T = 113 K 

0.18 x 0.16 x 0.12 mm 



11802 measured reflections 
3654 independent reflections 
2794 reflections with / > 2a(l) 
R in , = 0.039 



Hong Dai, Hai-Jun Zhang, Lei Shi, Kun-Peng Luo and 
Yu-Jun Shi* 

College of Chemistry and Chemical Engineering, Nantong University, Nantong 



Refinement 

R[F 2 > 2a(F 2 )] = 0.049 

wR(F 2 ) = 0.137 

S = 1.10 

3654 reflections 



273 parameters 

H-atom parameters constrained 
Ap max = 0.39 e A~ 3 
A/W = -0.38 e A~ 3 
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Key indicators: single-crystal X-ray study; T = 113 K; mean ct(C— C) = 0.004 A; 
R factor = 0.049; wR factor = 0.137; data-to-parameter ratio = 1 3.4. 

In the title compound, Q9I-142CI2F3N3O2S, the 3-chlorophenyl 
and 4-chlorophenyl rings form dihedral angles 89.5 (2) and 
11.4 (2)°, respectively, with the pyrazole ring. In the crystal, 
molecules related by translation along the a axis are linked 
into chains via C— H- ■ N hydrogen bonds. 

Related literature 

For the crystal structure of a related pyrazole oxime studied 
recently by our group, see: Dai et al. (2011). 
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Experimental 

Crystal data 

CisH^CljFjNaOjS Monoclinic, P2 1 /n 

M r = 474.28 a = 8.1405 (16) A 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H- -a 


D-H 


H- ■ A 


D- ■ A 


D-H- - A 


C5-H5- ■ N2' 


0.93 


2.49 


3.365 (4) 


156 


Symmetry code: (i) x - 


Vl.y.z. 









Data collection: CrystalClear (Rigaku, 2008); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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l-Methyl-3-trifluoromethyl-5-[(3-chlorophenyl)sulfanyl]-l//-pyrazole-4-carbaldehyde 0-(4- 
chlorobenzoyl)oxime 

H. Dai, H.-J. Zhang, L. Shi, K.-P. Luo and Y.-J. Shi 
Comment 

As a continuation of our structural investigation of pyrazole oxime esters (Dai et al, 2011), we report here the structure 
of the title compound (I). 

In (I) (Fig. 1), all bonds lengths and angles are comparable with those observed in the related compound (Dai et al, 
2011). The mean planes pi (C7/C8/C9/N2/N1), p2 (C1/C2/C3/C4/C5/C6) and p3 (C13/C14/C15/C16/C17/C18) form the 
following dihedral angles - p2/pl 89.5 (2)°, p3/pl 11.4 (3)°. The crystal packing shows weak intermolecular C — H— N 
interactions (Table 1), which link molecules into chains along the a axis. 

Experimental 

To a well stirred solution of l-methyl-3-trifluoromethyl-5-(3-chlorophenthio)- l//-pyrazole-4-carbaldehyde oxime (4 
mmol), and pyridine (5 ml) in 40 ml of dichloromethane, was added dropwise 4-chlorobenzoyl chloride (5 mmol) at room 
temperature. The resulting solution was heated to reflux for 7 h and cooled to room temperature. The mixture was washed 
with saturated brine (3*30 ml) and dried over anhydrous sodium sulfate. The solvent was evaporated under reduced pres- 
sure, the residue was separated by column chromatography on silica gel with petroleum ether/ethyl acetate (12:1 v/v) as 
eluent, and then recrystallized from petroleum ether/ethyl acetate acetate to give a colourless crystal. 

Refinement 

All H atoms were placed in calculated positions, with C-H = 0.93 - 0.96 A, and included in the final cycles of refinement 
using a riding model, with (7i S0 (H) = 1.2-1.5 J/ e q(C). 

Figures 



Fig. 1. The molecular structure of (I) showing the atomic numbering and 30% probabilty dis- 
placement ellipsoids. 
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1-Methyl-3-trifluoromethyl-5-[(3-chloroph< 
chlorobenzoyl)oxime 

Crystal data 
Ci 9 H 12 Cl2F3N 3 02S 
M r = 474.28 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 8.1405 (16) A 
b= 18.680 (4) A 
c= 13.737 (3) A 
(3 = 96.10(3)° 

V= 2077.0 (7) A 3 
Z=4 



iyl)sulfanyl]-1H-pyrazole-4- carbaldehyde 0-(4- 



F(000) = 960 

Z> x = 1.517 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 4368 reflections 

9 = 2.2-27.9° 

H = 0.46 mnT 1 
T= 113 K 

Monoclinic, colourless 
0.18x0.16x0.12 mm 



Data collection 



Rigaku Saturn CCD area detector 
diffractometer 

Radiation source: rotating anode 
confocal 

Detector resolution: 7.31 pixels mm" 1 
co and cp scans 

Absorption correction: multi-scan 
{CrystalClear; Rigaku, 2008) 
r min = 0.922, T max = 0.947 
1 1 802 measured reflections 



3654 independent reflections 

2794 reflections with / > 2a(I) 
R int = 0.039 

Qmax = 25.0 

h = -9^9 
k = -22^22 
/ = -14— »16 



Refinement 
Refinement on 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.049 

wR(F 2 ) = 0.137 

S= 1.10 

3654 reflections 

273 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 2 ) + (0.0717/ 5 ) 2 + 0.2323P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap m ax = 0.39eA" 3 
Ap min = -0.38eA" 3 
Extinction correction: SHELXL, 
Fc*=kFc[l+0.001xFcV/sin(20)]" 1/4 

Extinction coefficient: 0.020 (3) 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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1 12.2 (2) 


PH ATT M 1 

Cy — JN2 — JN J 


1 n/i n /i\ 
JU4.y (2) 


XT1 P 1 1 PO 

JN3 — Cll — Co 


in n /i\ 
121.U (2) 


pi 1 XT'! t \ 1 

CI J — IN 3 — UJ 


i no i /i\ 
1U6.1 (2) 


XT1 P 1 1 Till 

JN3 — Cll — rll 1 


line 

ny.5 


pi pi p/: 
Cz — CI — Co 


1 1 n i n\ 
Jjy.3 (3) 


PO P11 Till 

Co — Cll — Hll 


1 1 n c 

ny.j 


pi n ni 
C2 — C J — Til 


1 in a 
J2U.4 


p.t pn ni 
<Jz — C 1 z — <J 1 


11/1 i /i\ 
124.2 (2) 


P£ P1 Ul 

Co — C J — Til 


1 in a 
J2U.4 


m pn p 1 1 
<Jz — C 1 z — C 1 3 


1 ic n /i\ 
125.y (2) 


pi pi n 
C3 — Cz — C J 


121. j (3) 


p.1 pn pn 
Ul — ClZ — C13 


1 nn n /i\ 
luy.y (2) 


pi pi m 
C3 — C2 — TT2 


nn 1 

j jy.3 


pio pn pi/i 
C 1 o — C 1 3 — C 1 4 


i i n i /i\ 
liy.2 (2) 


n pi m 
CJ — C2 — TT2 


1 1 n i 

1 iy.3 


pio pn pn 
Clo — C13 — Clz 


1 n i /i\ 
123.2 (2) 


pn pi p/i 

Cz — CJ — C4 


1 1 O H 

Us. / (i) 


pi /i pn pn 
C14 — C13 — Clz 


111/; /i\ 
11 / .0 (2) 


pi n ul 
Cz — C3 — Hi 


1 in n 
12U. / 


pk pn pn 
C 1 j — C 1 4 — C 1 3 


1 in i i"i\ 
12U.2 (i) 


P/1 PI Ul 

C4 — C3 — TT3 


1 in "7 
12U. / 


pi c pn 1 1 1 /i 
CI J — C14 — 1114 


1 1 n n 

i iy.y 


pi p/i pc 
C3 — C4 — Cj 


111 "7 { 1 \ 

12 J . / (3) 


pn pi/i it i /i 
C13 — C14 — 1114 


1 1 n n 

ny.y 


PI P/1 PI 1 

CJ — C4 — CJJ 


1 1 n c n\ 
Jjy.J (3) 


pu pi r pn 
Clo — CI j — C14 


i i n a /"3\ 
liy.4 (i) 


PC P/1 pi] 

Cj — C4 — Cll 


HQ O /1\ 

116.6 (zj 


pi/, PIC UK 

C 1 0 — C 1 J — H 1 J 


1 in 1 


P/1 PC P/i 

C4 — Cj — Co 


1 1 n 1 n\ 
liy.l (3) 


pn pi c i t i c 
C 14 — C 1 J — H 1 J 


1 in i 
12U.3 


P/1 PC UC 

C4 — C5 — TT5 


1 in a 
12U.4 


pi c pu pn 
C 1 j — C 1 o — C 1 / 


111 i /i\ 
121./ (2) 


p/; pc uc 
Co — C5 — Hi 


1 in a 
12U.4 


pi c pu pn 
C 1 d — C 1 o — Clz 


non /i\ 

ii6.y (2) 


pc p/; pi 
Cj — Co — C J 


i in i /i\ 

ny. / \i) 


pn pu pn 
CI / — Clo — Clz 


1 1 n a /1\ 
liy.4 (2) 


pc p/: c 1 
Cj — Co — S J 


i i /; q /i\ 
110.3 (2) 


PU pn PIO 

Clo — CI / — Clo 


1 1 O iC /"3\ 

116.0 (3) 


P 1 P/C C 1 

CI — Co — SI 


11/1 n /in 
124.0 (2) 


P 1 £ pn T I 1 ^7 

C16 — C17 — H17 


120.7 


Nl— C7— C8 


106.5 (2) 


C18— C17— H17 


120.7 


Nl— C7— SI 


123.51 (19) 


C17— C18— C13 


120.8 (2) 


C8— C7— SI 


130.0 (2) 


C17— C18— H18 


119.6 


C7— C8— C9 


104.1 (2) 


C13— C18— H18 


119.6 


C7— C8— Cll 


123.8 (2) 


Nl— C19— H19A 


109.5 
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C9 — C8 — Cll 


132.1 (2) 


N2 — C9 — C8 


111.9 (2) 


N2 — C9 — CIO 


117.9 (2) 


C8 — C9 — CIO 


130.2 (2) 


F2 — CIO — F3 


106.8 (2) 


t~*H Ml \n Pn 

c / — jn i — jn 2 — cy 


U.U (3) 


pin XT 1 M-> P(l 

C19 — JN 1 — JN2 — C9 


1 *7A c 

1 ly.D {!) 


p. 1 mi pi i 
CI 2 — Ul — JN3 — Cll 


1 / / .4 (2) 


p/: pi n pi 
CD — C 1 — C2 — C 5 


A "5 /A\ 

-0.3 (4) 


PI PI PQ pyl 

C 1 — C2 — Cj — C4 


-0.7 (5) 


P-> PI P/1 PC 

C2 — C3 — C4 — CD 


1.8 (5) 


pi pi p/i pi i 
Cz — C3 — C4 — CI 1 


1 "7Q A f1\ 

— 1 fy.K) (Z ) 


pi p/i pc p/: 
CJ — C4 CD — Co 


-2.0 (4) 


pi i p/i pc 

CI 1 — C4 — CD — Co 


1 /o.o (Z J 


p/i pc r*\ 
C4 — CD — Co — C 1 


u.y (4 j 


p/1 pc P£ Cl 

C4 — CD — Co — 3 1 


—1 /O.U (Z J 


p-> pi p/; pc 
C2 — C 1 — C o — C D 


A 1 f A \ 

0.2 (4) 


p-> p 1 p/; ci 
C2 — C 1 — Co — a 1 


1 *7A A 

i /y.u (Z) 


p-7 CM p/r pc 

C / — o 1 — Co — CD 


1 ^ 1 

— yd I .i yl) 


pn c 1 p/; P 1 

C/ — M — Co — Cl 


Z4.U (Z) 


M-> \T1 P"7 PO 

JN2 — JN 1 — C / — Co 


-0.5 (3) 


pin XT 1 P"7 PO 

C19 — JN 1 — C/ — C8 


1 *7A A (1 \ 

— i /y.y (j j 


MO Ml P"7 Cl 

JNz — JN 1 — C / — M 


1 "7G /I £ /"I T\ 


P1 Ct M1 P"7 Cl 

C19 — JN 1 — C/ — M 


1.1 (4) 


p/; C 1 P"7 M 1 

Co — M — C/ — JN1 


A/C 1 /">\ 

— yo.l (z) 


p/; c 1 p-7 po 
Co — a 1 — C / — Co 


OD.Z (Z) 


mi p-7 po pn 

jn i — c / — Co — cy 


0.7 (2) 


ci 1 p-7 po pn 

s i — cv — C8 — cy 


1 /9.61 (19) 


Nl— C7— C8— Cll 


-178.3 (2) 


SI— C7— C8— Cll 


0.6 (4) 


Nl— N2— C9— C8 


0.5 (3) 


Nl— N2— C9— CIO 


-178.6 (2) 


C7— C8— C9— N2 


-0.8 (3) 



Nl — C19 — H19B 


109.5 


H 1 9A — C 1 9 — H 1 9B 


109.5 


Nl — C19 — H19C 


109.5 


H19A — C19 — H19C 


109.5 


H 1 9B — C 1 9 — H 1 9C 


109.5 


pi i po pn MT 
Cll — Co — C9 — JN 2 


1 /o.Z (Z) 


p-7 po pn pin 
C / — C8 — C9 — C 1 0 


no i o\ 
1 /o.Z (Z) 


P11 po pn pin 
Cll — Co — C9 — C 1 0 


1 O ( A\ 

-2.8 (4) 


m-> pn pin t?-> 
JN 2 — C9 — C 1 0 — f 2 


— U.O (3) 


po pn pin T7-> 
C8 — C9 — C 1 0 — 1 2 


1 *7A C 0\ 

— Y /y.D (Z) 


m-> pn pin tti 

jn 2 — cy — C 1 0 — t i 


— 1Z1 .Z (Z) 


po pn pin tti 

C8 — cy — C 1 0 — t i 


rn A f1\ 

Dy.y {d) 


m-> pn pin it i 
JN 2 — Cy — C 1 0 — r 1 


i iy.z (zj 


po pn p 1 n 17 1 
Co — cy — C1U — r 1 


^A *7 f1\ 

-59.7 (3) 


P. 1 Ml P 1 1 PO 

Ul — JN3 — Cll — C8 


1 *7A *7C ( 1 A\ 

i /y. /j (iy) 


P"7 PO P 1 1 Ml 

C / — Co — C 1 1 — JN 3 


1 "7*7 1 

1 / / .I (Z) 


pn po pi 1 mi 
Cy — Co — Cll — JN3 


-1.7 (4) 


\n p. i p i -> p*-> 

JN3 — Ul — C12 — U2 


"i Z f A\ 

-2.5 (4) 


mi ni pn pn 
JN3 — Ul — C12 — C13 


1 *70 1 *7 / 1 A\ 

i /o.i / (iyj 


p*-> pn pit pio 
U2 — C 1 2 — C 1 i — C 1 8 


1 <C 1 7 /TA 

— lol. / (3) 


p.1 pn pii pio 
Ul — C12 — C13 — CIS 


17.4 (3) 


p.-> pn pn p n 
U2 — C12 — Cl i — C14 


1 *7 O (A \ 
1 /.O (4) 


ni pn pn p n 
Ul — C12 — C13 — C14 


1 /CO A 

— lo3.U \l) 


PIO P11 P1/1 P1C 

CIS — C13 — C14 — C1D 


—U.o (4) 


pn pn pi^i pic 
C12 — C13 — C14 — C1D 


1 *7A *7 /I \ 
1 /y. / (3) 


P11 P1/1 P1C pu 

C13 — C14 — C1D — C16 


A "t f A \ 

0.2 (4) 


pi/i pic r^i£ r^n 
C 14 — C 1 D — C 1 o — C 1 / 


0.5 (4) 


P 1 A PIC PU Pl-> 

C 14 — C 1 D — C 1 6 — C12 


— 1 / /.O (Z) 


C15— C16— C17— C18 


-0.7 (4) 


C12— C16— C17— C18 


177.6 (2) 


C16— C17— C18— C13 


0.2 (4) 


C14— C13— C18— C17 


0.6 (4) 


C12— C13— C18— C17 


-179.9(2) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

C5— H5-N2 1 0.93 2.49 3.365 (4) 156 
Symmetry codes: (i) x+l,y, z. 
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